Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 




(1 DPublication number : 08-231210 
(43)Date of publication of application : 10.09.1996 



(5l)Int.CI. 



C01B 31/02 
B01D 61/14 
C30B 29/02 
C30B 33/00 
// BOIJ 21/18 
001 F 9/127 



(21) Application number : 07-311821 

(22) Date of filing : 30.1 1.1995 



(71) Applicant : 

(72) Inventor : 



NEC CORP 

HIURA HIDEFUMI 
EBUSON TOOMASU 



(54) METHOD FOR PURIFYING CARBON NANOTUBE 

(57)Abstract: 

PURPOSE: To obtain good quality carbon nanotubes which are 
yniform in molecular weight, size and electric conductivity by 
utilizing techniques such as column chromatography, ultracentrifugal 
separation, ultrasonic disintegration and membrane separation, and 
also employing a surfactant. 

CONSTITUTION: In this method, a crude product contg. carbon 
nanotubes is dispersed into a solution by adding a surfactant to the 
solution and using an ultrasonic wave and the resultant solution is 
allowed to pass through a chromatographic column. Accordingly, the 
carbon nanotubes can be separated from nanoparticles by the 
difference in development rate in the column between the 
nanotubes and the nanoparlicles due to the differences in molecular 
weight and shape between them. Then, the separated carbon 
nanotubes are scattered on a rotary drum and charged by irradiating 
them with an electron beam or showering a corona discharge on 
them and, thereafter, the rotary drum is rotated to remove 
uncharged metal type nanotubes from the drum. Thus, the carbon 
nanotubes can be separated into the metal type nanotubes and 
insulator type nanotubes. 




LEGAL STATUS 

[Date of request for examination] 30.1 1 .1 995 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 2735055 

[Date of registration] 09.01 .1 998 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAOvaqGVDA408231210... 2006/09/13 



(l9)H*BM*IT/r (JP) (12) i& ^ 1^ ^ (A) 



#^¥8-231210 

(43)4>BB0 8 ^(1996)9^103 



(BDlntCl.' 

C 0 1 B 31/02 
B 0 1 D 61/14 
C 3 0 B 29/02 
33/00 

// B 0 1 J 21/18 



10 1 
5 0 0 

7202-4G 
7202-4G 



C 0 1 B 31/02 1 0 1 Z 

BO ID. 61/14 5 0 0 

C 3 0 B 29/02 
33/00 

BOIJ 21/18 M 





!RfS¥7-31182l 


(71) USA 


000004237 






i^K¥5-l4387®ii'f!| 








(mUMB 


3^^^5^(1993)2^10 




3fESCiMi|S2ETB7i 








(72)»9li# 












«3SCIPJiK^TB7^ 


















(72)5SM^ 


xr''y> h-vx 










^IP^iK^TB7i 


















(74) 




(^2«) 


(54) mmo^mi 











(57) [^^^1 

K y A fj fb * ^ . ST- A </)f!8»* fc ^i n 




1 

^ni3-^i> 'i-Ji-=.-y^t'^'m^^. {HlteKyA^ 
mVyMath^^. t - A tons fc II =3 d ^-jjc 

mm^m v ^ r - tj^^ v^-^v ^ -/^ ^^bii f>i«(t ^ 

< r i: tci J: t9 ^itM ^ ^ -T^co - ;J^V^ V ^ - Jfilt 

[0 0 0 1 1 



(2) 1#BH¥8-2 3 12 10 

2 

[0002] 

(Nature, 35 4, 56-58, 1 9 9 1 ) tC^g 

n%x^^m'M:^m - 1 7 2 2 4 2'§-) lcov^ 

[0 0 0 31 ^^fSi'iiif:^xmrc^ihtim^^(Orpx-tr<mT 
-^i&m^rer^-frSt. C, C2, C3 fj:t'(r)^mm 

7>C0ff;'j/j5 5 0 0/jni 2 5 0 0 t o r v (D^mit^h^m 
[0 0 0 41 

mat. :^y:^mj)im'^T^ji^yTy'^^mfs:t'(om(om 
[0 0 0 51 m(£'iX(DtZ^. i'/^r^-y^i-yW 

v\ ^rcm%&mmcmLxm-'tj:'jj-ni> • ^iv^z^ 

- :/ 1 * CO i: :i 5 l-S ® ^ ^ 1. T (/ ^ /j: V ^ 

[0 0 0 61 ^zx^mmit. ^*5ctD^m 

[0 0 0 71 

v^fyy^-. ^aji'L>f>B(i. m%wmK )ii^ffli4^^'co 

K ^ A ic b ^ # . mf - 1'- K(r>mM% tz It ^ p i'JjkW, 
Sr=ISm$-ti\ m^^h^y^^m^^is^^^ZtiiCX^. 
50 K7i^75>e>l^#. '^ntc:J:oT^F^i5'-'r>^co:?t7-7j<>'-j- 



3 

[0 0 0 8] (±Cii6fc, :i}-t'^>- • i-yf-^-y^-^ts 
[0 00 9] -g-/5jc$ixfc-^-/ ^3.-:/ Sr^tf 1114^4^^ 

m.'f-?nti9mm (afm) T-mMt-'Si. ^v^^-y 
mmmjixh^^. m^m<ommm 2 8kHz. 45 

kHz. 1 0 0 kH zCDSffiMfl^J^-g-^j-ttX^iffl-rSw 

iztA^^mx-h?) cico^p^ii. AFM(omwpbm 

M^imLxi:,Lf£< bi,. Mco^T'-J-y f-^-y*^ 20 

-y«owf.®jc*:5v^T, -^mmmnm^mmx'wmfm 

Lt£\^^t. i-y^:.-^ {ioi:m-yU^) m^S^ 
•5o t-l^oT. -MfS-li^Jcoffifflfi, •:)V 5^:1 -7-00 Bfrg 
[0 0 1 0] $P>(C. • ^D-r h^^^^-r&icj; 30 

[001 ij *yc:, «sa^iijiia'W>fiicj;5mM±. 
^^^msrf>^(l1-5„ mmm^f-m^m (tem) tsj; 

mi-i-c^jijc ^ ix^w^rm'^WM-t^ < ^ 4^ 5 yr^ik t 
(ommcmz LxitahSi^^^ ii-ymi-(oitm>i-y 



'ltfl3^'F8-2 3 12 10 

4 

(0 0 1 2] 3S^6«j;S:W9Etcj;5i:. ;t?-5j<> • -f / 5^ 

Ifill:^; (v-iv- Kdii^.yT'cO^kctV^il^e^^lc) (c^eS (Ph 
ys. Rev. Letters 68, 1579-15 
8 1. 1 9 9 2). ^JXT-|fe*«, i-y^:^—:f<ofi,9!i. 

fiWJ£«(cffi^ < -)-y^:^-y''m<n^m^%m Lfco :: 

m«tt;^cDjSv^Srf Iffl LTV^S, "t^Ci^*,, iV5=-^- 

■/S:•^tp■^^>•7°/^^lHli|S K7 Alc^iir, ^:^Uc:l;T-f- 

\t^Wy^ ■^ir>i-y=^:^-y't ttm^^ ^ ^ -fni- y ^ a. 
[0013] I4c0i^v\ ft«<0-:>-y^a.- 

[0 0 14] 

[*ftf?ij] (iCAlc. :*-;)?>•. i-y 9"^- 7$r#tf a 

• i-y=^z^-y^^mi-^:)?^ (i 

~4) t'ov >TfftBJ11-5„ 

[0 0 15] 1) . i^^o-r h^^^^ffil^J;^-^- 

^ p-r h^77-c/B;ft9i.|::S e p h a.r o s e CI 
(Pharmacia ItiK) • ^/U^ 

-^-yt-)-ym-htix\Az.'jmx^^^ -i-y^-^-^ 

b-i- ym'\mm^b b h\^¥j\^^^\cWim-^^. -e u 

:J>BII-rs b 1^X^ ^. J^&-*co-a5*^ 1 \z.7p.-to * 

fc. JKy— McOT S K g e I -fe^WD — ;^cWSyc:(iy 

lA^pj t L-cffl V \ h y A ( s D s ) 



(4) #BPP8-2-3 1 2 1 0 

5 6 

[0 0 16] * 

« 1 







/y -y n 


0-3 0 




1 0» JK± 


3 0 — 6 0 




1 0» JBIT 


6 0 — 9 0 




1 0» BUh 


9 0«± 




1 0* JBIT 



20 



[0 0 17] 2) :»l?»;flV^fc-:lV^: 
fV^- (M i 1 i p o r e ttK) ICii-To rcOP$, * 

-:lv^:x-:7'.iVft^cojji^>B(i^^TV^. ^co{^. ilia 

■0. 4 5;fm. 0. 2 2 A/ mcoy ^/l-^ — rilSigUTt^;) 

^ 2 



[0 0 18] y^/u^J^-tLXlt.. X^ny ^jv^- 

[0 0 19] 
[*2l 



mrnvSL^. (urn) 




fiS (um) 


8. 0 






3.0 




2-5 


1. 2 




1~2 


0.4 5 




0. 5~1 


0. 22 




0. 5OT 


0. 2 2 umOiJBtMSji 




0. l£tT 



[0 0 2 0] 3) ®ia'L>.^y»(iJ;5i-y^^-:/(0^,>« 
•tirS. roil*, 



50 



Jfilbir V- ■J' A/KJSffi ^ A;jx, ^ « J- (i|^^s|7K^« SrSft-ii" 
'll>li|!ili!K?^ 5 0 0 I- p m (m> 5 0 0 iniilta) /pPj 5 0 0 



(5) 



i|$BH¥8 - 2 3 1 2 1 0 



8 



0 0 r p m, S'L-ll#rBll* 3 0 '^iiph 9 6 \^W\(Dmx-fi 

fZo m±.\t. ifiii (5 0 0 r pm) , m.m^ (3 

/^SSrBX'JR^t, t>ji (1 0 00 r pm) (O^Jfi* 

S3-1 

(iSjS'&IMtsSI: : 5 0 0 r pm. jBiS<L>l^|« : 3 0^) 



5>Pili-rsc:i:/jS|±l*S. ::co)^§*S:«3-i. ^3 
- 2 iCTT'-r, 
[0 0 2 1 1 
l«3] 



[002 2] 



5^^ -^1^4] 
(]SS'i>lBlCRSt : 1 0 0 0 r pm. jg]S'D.|i$m : 3 0 







•9--f X : iSStfiiS 






5 itm. 1 0 nm£A± 


S't>^roii£~±a5 1 cm 




5 Mm. 1 0 nm£(T 


±ffllcm£Jl±«D±iS* 




2 Onm (tftTpg) fit 

T 



[0 0 2 3] 4) #iI5}S^4^rlJ5r/Bv^fc■^-yf■;t-yco^> 

LTV^^. U*>L. r#4!it|c#iDif£tt^ii)*!^Jjii-t-s::i(c: 

J; 19, M^!«=a^' Ki: LTigit^lc^^l&l-?)^ t /j^-C- 
3.-y^'(0"mfl:?r?l|ffl LT, i-y 

iffiffi-tt^pJi UT KT'->/w;?!./P*>-e$-^- h y A (S D 
S) /jWflT-^.5„ tKI 00 0 cm' (C^JLT. :)V^ 
i -y^-^trs!t^4^ 1 0 0 m g ^A;it. S D S ^ 2 x i 

o" ^/i- (*^5. 7 7 g) trs?jjiiL. m'^mm^n^ 



i5t#{illir/i^3— /^•^;'^7'/K p -T/w^/u-^ai— ^L'^Iv'J 
:i-^f v-i f - w /u/jj if CO ji a ^ilf iiiffiW£^J Sr 

•tiut. m(ommx'h-fy=f-:^—:/^"mi[:x'^ •&„ 

10 0 2 41 S/t, Tii}) \f^iVT >\'^—>VtiE<}:>%'}')^ 

'i:<. -^-yf-^-T", i'/&-J-^='^^ Fi:LX',m^ 
[0 0 2 5] JiBS (1) ~ (4) <0-j3mi^i:'')'Am.^iv 
- /j; - / ^ ^ - :/ 4- # 2> iJl CO - ^ jj'iii immWi^m^ 



[0 0 2 6] C-^- y ^ 3. -■/rom^fit) Wile j: 5 ^mn 
fcii 3 o -^-^ms^tt 3 , late K7 A 4 1 -^(ojiiasp 

-f)V^m^'^ 6 1CA;JX. iHlilto K 7 A 4 ±(cl!9- (c £b ^ 
v'^y-^rretZ-fr. K7i>.4^|Hlte$'tir5„ rcoil#. ^ 10 



(6) 1«f|5H¥8 - 2 3 1 2 1 0 

10 

cox. I • y A t^S^l:?! -C? I # o It ^1?^ 19 *, ifc v ^„ 

«5lt^'-^7'(0-:)V1^::^-';^ttK7A7!iS2 7 0° lartoLfc 

* lco^^T±ia^^^sr^i^>:«l •? iii-t , i "? m^es&s 

{mvx'jim&(ow,\'^i-y=f:^—ym%hiv^o «4ic 

10 0 2 7] 
[^5] 



Wi 4 





mm.imm. (o-'^cm-') 








*91 * 1 0» 




*Sl5* 1 0' 




*5ll * 1 0"' 




*ai * 1 0-' 




#91* 10-' 



[0 0 2 8] ±fBi) . 2) . 3) . 4) (ommm^m 

\>^xi-y^^-^^i^^^t',^^&icm\^xMmm^ 30 2.. 

ijmxmm'xfm^n^is. :k^^t ^yi-micm Lxm- i 

Ztfj'^X'^^o 3 

[0 0 2 9] 4 

mm<omwmm] 9 



[El 1 ] :^mm<oifm'?mi^m\'^?>mM.t'yF-rmxh 



m%mm 



^^l-TOIitltAn^l 
^l'»m4SltAn^2 



(7) 



¥f?^¥S-2 3 12 10 



imi] 




(51)Iiit.Cl/ 

DO IF 9/127 



F I 

D 0 1 F 9/127 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

J 

Q BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



